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ABSTRACT 

This report describes the objectives of the Boston 
College Mathematics Institute and its activities to date. The 
contents include summaries of the programs of all the campus 
institutes held between 195? and 1968; outlines of the instructional 
materials produced during this period; information on the Computer 
Research Center; and plans for future activities. Appendices give 
details on the faculty of the Institute and their assignments, and 
other personnel involved in the work of the Institute; the 
non— research Master of Arts degree developed for teachers enrolled at 
the institutes; and a sample of teachers (and their schools) who have 
used the materials produced by the Institute. (MM) 
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Boston College Mathematics Institute 
Cumulative Report 



1. Introduction | 

The Cumulative Report of the Mathematics Institute at Boston College 
encompasses the period June, 1957 through August, 1968. The primary purpose 
of this report is to describe the activities and responsibilities of the Institute. 

An earnest attempt is made to present a clear summary of the major areas of 
concentration since the formation of the Institute as a unit distinct from the 
Mathematics Department of che University in June, 1957. The narrative section 
of the report embodies the philosophy and history of the Institute. The appendices 
contain pertinent facts and figures. 



|lL The Philosophy and Objectives of the Institute | 

The Boston College Mathematics Institute was established for a specific 
purpose. In 1957 and throughout the fifties, there was an urgent need to improve 
the content and teaching of mathematics at the secondary school level and in fact 
at all levels. During this period several educators in the field of mathematics 
showed concern and attempted to resolve the situation in the schools. These 
f men instituted and headed projects that were to be dedicated to the role of 
changing and stimulating the teaching of mathematics. The Boston College 
Mathematics Institute was one of these groups. Each of the projects had its own 
particular credo and modus operandi. Eventually, due to the efforts of these 
nationally recognized organizations, significant modifications and in many instan- 
ces full scale upheavals have been effected in the mathematics course of study in 
the nation's elementary and secondary schools. More recently, the various 
projects in the States have served as a model for foreign educators and now 
similar innovations are in progress in foreign countries. 

Why was there this need to alter the mathematics curriculum and to 
start a revolution? Essentially the reason was that classroom teaching and 
commercial texts had not kept pace with the increasing demands of a modern 
society. This created a backlash. Many students had lost interest permanently 
in mathematics by the time they graduated from high school. Some of these 
were able students who refused to elect mathematics courses in college. Yet 
society required more mathematicians for industrial and research purposes 
than ever before. It was the task of the national reform groups in mathematics 
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education to resolve the problem. 

The Boston College Mathematics Institute Staff share the conviction 
that the education of the teacher is the most important factor involved in any 
curriculum chaqge. Therefore, the primary objective, of this Project has been 
pr>ri still is the education and reeducation of teachers in the content, theory, 
and terminology of contemporary mathematics. Administrators are far more 
willing to initiate change in cour ' 3 if they have faculty who are able to teach 
the new matter. This objective u„3 been achieved to a great extent through the 
operation of institute programs that are available to teachers on a national 
scale. The goal of each institute has been to instruct each teacher in the 
theoretical aspects and practical usage of modern mathematics. Since June, 

1957 approximately 3, 500 teachers have participated in some formal course 
under the direction of the Mathematics Institute. 

The courses offered in the institute program are teacher-oriented 
both in content and presentation. Texts specially written at the Mathematics 
Institute have been used in a: number of the courses. Thus the teachers were 
not only exposed to new content but they were also provided with some materials 
for experimentation in their own classes^ Each of the national projects has 
published written materials which reflect their philosophy. Actually, the 
secondary objective of the Institute is to develop texts and related materials for 
the teacher and student. The' materials prepared by the Boston College Project 
indicate a stress on the historical and structural approaches to mathematics. 

The various texts are described, in Section VII of this Report. 

The faculty who offer the institute courses understand and are sympathetic 
to the needs of the secondary school teacher. The pace in each course is 
rigorous and the work i'-j demanding. During the first few years, teachers were 
interested in learning mathematics for its own sake. Many chose to simply be 
exposed to the matter as auditors. Then the academic climate changed. The 
teachers were still anxious to learn, but not in isolated courses. They wanted 
to participate in a formal degree program. The acquisition of a degree would 
add prestige to their position and give them the opportunity to bargain for better- 
salaries and better posts. Other universities operating government-funded 
institutes experienced this same problem. There were two solutions that were 
considered appropriate by university officials. Some colleges offered the 
teachers the opportunity to enroll in Master of Education or Master of Arts in 
Teaching Programs. Other institutions developed a new degree. After careful 
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deliberation with the Dean of the Graduate School, Boston College offered the 
teachers the opportunity to pursue graduate studies leading to the Non-research 
Master of Arts Degree in Mathematics. The basic requirements for this degree 
are highlighted in Appendix G of this report. 

Since the number of teachers who have the chance to attend courses at 
institutes is insignificant in comparison with the total number of secondary 
mathematics teachers, the Mathematics Institute at Boston College has another 
objective to consider. This objective is to prepare the teacher participants 
in the institutes to become teachers of teachers. It has been our experience that 
many teachers have returned to their school systems to instruct their colleagues 
at the secondary level in in-service classes. There are various types of in- 
service classes. Frequently a former participant is invited to instruct the 
elementary school teachers in his district. Some former students have even, 
given a series of lectures in contemporary mathematics: to anxious parents. 

Much of this in-service work is carried on in conjunction with Boston College. 

In such instances, the text materials are purchased from the Mathematics 
Institute. In addition, the participant often seeks the advice of staff members at 
the Institute relative to the treatment of topics and planning lectures. 

Another objective of the Mathematics Institute is to design and construct 
machines at a feasible cost for the secondary school budget which will supplement 
the teaching of modern mathematics in a contemporary classroom. These 
devices are not intended to be teaching machines «.ud heiuse A _ place :.he teacher. 

They are meant for the student wno needs drill in a specific topic in mathematics. 

A more recent objective has been to develop a computer-orseisted 
mathematics course for the secondary classroom. Now that computers- ’have 
invaded so raany university campuses, it won't be long before they become 
a pernaanent fixture in at least the larger suburban secondary schools- Fa fact, 
for the past fiew years pilot programs at the secondary level have been: sponsored by 
universities,, industry, or state departments of education- The Mathematics 
Institute has been involved in activities relating to the role of the computer in the 
secondary schooji mathematics class. In particular, courses of instruction in 
computer programming and operation have been offered to secondary ’ss hool students 
and teachers,. Hopefully, this program will be continued and extended— 

In summary, the major objective of the Boston College Maihematies 
Institute is to assist in the national cause of revitalizing the mathematics 

curriculum. All other objectives are subsidiary to this goal. 

O 
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I. Program Summary of Campus Institutes and Workshops 



Summer Mathematics Workshop 1957 



(41 participants) ] 



The first step in the re-education of high school teachers of math"' 
matics was a Summer Workshop sponsored by Boston College. The primary g 0 af 
f the Workshop was to convince the teachers that serious changes in the mathematics 
urriculum were not only contemplated on the national level, but in some ca^s W^e 
lready in effect. The Workshop sponsored nationally known mathematician^ and 
urriculum directors who indicated and discussed not only the direction but 0-ls o 
tie scope of the proposed changes in the new mathematics curriculum. No 
tter.ipt was made in the Workshop to give a course in any of the topics of m^ern 
aathematics. Basically, we had a selling job to do and simply overwhelmed the 
eachers with men and facts from at least two-thirds of the nation. The teachers 
/ere convinced. Something had to be done and done in a hurry. Conference* 
eeld after classes during the last week of the Workshop and at the conclusion c i th ^ 
Workshop. A program was outlined for the academic year 1957-1958. Bosteh. 

College through its Mathematics Institute would sponsor an In-Service Institute 
n Mathematics for teachers of mathematics. 



L. Msgr. Timothy F. O’Leary, Superintendent of Schools, Archdiocese of LoStoh 



2. Rev. Stanley J. Bezuszka, S. J. , Chairman, Department of Mathematics, C, 

TOPIC: ’Number and Number Concepts’. 

3. Commissioner John J. Desmond, Department of Education, Commonwealth ef Mass 

TOPIC: ’Mathematics in the Public Schools’. 

4. Professor Elmer Mode, Chairman, Department of Mathematics , Bosttfh Utuyersity 

TOPIC: ’Statistics in the Modern Mathematics Curriculum’. 

5. Rev. John MacDonnell, S. J. , Weston College 

TOPIC: ’ Fundamental Concepts in Topology’. 



Modem Mathematics Workshop Program July 8 - July 26, 




TOPIC: ’Mathematics in the Archdiocesan Schools' 
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6 . 



7. 



8 . 



9. 



10 . 



11 . 



12 . 

13. 

14. 

15. 
3.6. 
17. 



1 . 



2 . 



Mr. Albert E. Meder, Jr. , (Dean of Administration and Professor of Mathematics, 
Rutgers University) Executive Director, Commission on Mathematics. 

TOPIC: 'Modern Mathematics and College Entrance Examinations'. 

'Modern Mathematics Program and the Mathematics Curriculum'. 



Rev. John Mac Donnell, S. J. , Weston College 

'j’QPjQ. » Adaptations of Topological Concepts for Introductory Coux'ses'. 

Mr. Robert Gildea, RCA Airborne Systems Lab. , Computing Section, Supervisor, 



Waltham , Mas sachusetts . 

TOPIC: 'Number Systems'. 

Professor Frank Verzuh, Assistant Director, M.I.T. Computation Center, Cambridge. 



TOPIC: 'The 704 Program'. 

Rev. John Caulfield, S. J. , Department of Mathematics, Boston College 
TOPIC: 'Elementary Set Theory'. 

Professor Jackson B. Adkins, Chairman, Department of Mathematics 
Phillips Exeter Academy, New Hampshire. 

TOPIC: 'Unified Mathematics for the Junior and Senior High Schools'. 

Rev. S tanl ey J. Bezuszka, S. J. , Chairman, Department of Mathematics, B. C. 
TOPIC: 'Introduction to Group Theory'. 

Professor John Kemeny, Chairman, Department of Mathematics, Dartmouth College. 
TOPIC: 'Finite Mathematics'. 

Rev. Stanley J. Bezuszka, S- J. , Chairman, Department of Mathematics, B. C. 

TOPIC: 'introduction to Formal and Symbolic Logic' . 

Professor Max Beberman, Director, UICSM Mathematics Project, U. of Illinois. 
TOPIC: 'The UICSM Project in Mathematics'. 

Dr. Nazzareno P. Cedrone, Section Director, Raytheon Corp. , Maynard, Mass. 
TOPIC: 'Mathematics for Industrial Programs'. 

Rev. Stanley J. Bezuszka, S. J. > Chairman, Department of Mathematics, B.C. 
TOPIC: 'lytodem Mathematics Programs’. 



Statistics on Modern Mathematics Workshop July 1957 



41 people took part in the Workshop. 
There 'were 35 schoqls represented. 



In addition, guests were invited 

% 



to the lectures. 
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3. There were 26 cities and towns represented. 

4. There were 6 states and the District of Columbia represented. 

* 1 In-Service Institute 1957-1958 (104 i^articipants.') ~| 

The experience with the teachers in the Summer Workshop indicated there 
were many problems connected with any contemplated curriculum change and re-education 
of the teachers. The major problems are listed below': 

1. Courses in modern mathematics aimed only at teacher education, though 
useful, were not sufficient. The teachers were still teaching traditional 
textbooks in the classrooms and whatever personal information was gained 
in the Institute would not or could not be used at once in the classrooms. 

2. Text materials had to be prepared which would incorporate and integrate the 
modem approach to Algebra, Geometry, Trigonometry, Analytic Geometry 
and Analysis. 

3. Even after the text material was prepared there was the problem of convinc- 
ing Superintendents, Administrators, Principals, and Chairmen of depart- 
ments that the material should be put into the classrooms. 

4. Parents had to be assured that their children would not be placed at a dis- 
advantage by enrolling in the modem mathematics courses. In practice, this 
meant that the students who took the modem mathematics should be capable 
of taking and favorably passing the college board examinations. 

In the light of the above problems, the In-Service Institute proceeded 
slowly, cautiously, andwfgh some compromises. A preliminary text: Sets, Operations 
and, Patterns was prepared (aimed at approximate^ the ninth grade leVel algebra). Ten 
or more pages of the text were edited and distributed at each class with appropriate 
extension lectures on the material for teacher depth and information. 

The teachers experimented in their classes with the new material during 
the week while devoting a major portion of the time to the traditional course in the 
algebra. In the following Institute class, the text material was re-examined, criticized, 
changed and rewritten on the basis of the teacher classroom experiences. 

There were two results from the In-Service Institute: 
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1. The teachers realized that the students were interested in, enjoyed and 
mastered the new material. There was an atmosphere of enthusiasm 
and adventure in the mathematics classes which surprised and delighted 
the teachers. 

2. An all-out effort should be made to convince other teachers and 
especially administrators that the existing mathematics curriculum 
should be revised. 

| In-Service Institute Program Sept ember 1957 - May 1958 j 

Course 1. Mt T-100 (Boston College) (60 Participants. ) 

Mt T-100 (Mt. St. Joseph Academy, Brighton, Mass. ) (31 participants. ) 

Concepts and Methods of Modem Mathematics for the High School 
Instructor - Stanley J. Bezuszka, S. J. , Chairman, Department of 
Mathematics, Boston College. 

Course 2. Mt T-150 (Boston College) (3.3 participants. ) 

Concepts and Methods of Modem Mathematics for the Elementary School 
instructor - Dr. Russell G. Davis, Director of Educational Research, 

Boston College. 

j Statistics for the In-Service Institute 1957 - 1958] 

1. The total enrollment for the classes was 104 

2. There were 61_ schools represented. 

3. There were _30 cities and towns represented. 

4. There were 4 states represented. 

Summer Institute 1958 (88 participants) 

The experimental text: Sets, Operations and Patterns was rewritten and 
ready for the Summer Institute. The majority of the teachers who sent in applications 
for the Summer Institute were not those who had attended the previous Summer Work- 
shop or the In-Service Institute. The latter teachers had had the material to be covered 
and there was no need to repeat it for them. It was at once apparent that no matter 
0 u ow appealing the text might prove to this new group of teachers who had not expert rented 

ERIC 
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with the modern mathematics, they would still doubt that it could be taught to ninth grade 
students. To resolve this doubt of the teachers, a demonstration class of approximately 
thir ty-ei ght students was recruited (i. e. students who had completed the eighth grade) 
from nineteen schools. Originally, we had asked >nr the top boy andgirl from each 
school. Act ually , we did not get the best students from each school. Some students 
could not accept the invitation because of the distance from Boston College, or because 
of previous co mmi tments, etc. We did get students from the upper quarter of their 
classes. 

The reaction of the teachers to the demonstration class was most favorable. 

The teacher participants frequently brought Department chairmen, supervisors, directors 
of studies, etc. to the demonstration classes. The demonstration class was quite 
effective in convincing the teachers that the new material was interesting and could be 
grasped by students at the high school level. 

j summer Institute Program July 7 to August 1, 1958 1 

, Course 1. I ntroductory Course in Modern Mathematics for the High School. 

Tart A. Demonstration Class of Students. Class used Sets, Operations and 
Patterns for a text. 



Part B. 



Part C. 



Discussion of demonstration class matter and techniques with the 
• teachers. " ' s "' V" J-"-... -\T, s 

Lectures on topics of Modem Mathematics with applications to 
Physical Sciences. 



0 



r .. 



Course 2 . Elementary Topics 1 in Statistics. 

Text* Introductory 'Probability and Statistical Inference for Secondary Schools 
Commission on Mathematics,. College- Entrance Examination Board. 
Jhstructor.^rRussell G. Davis, Director of Educational Research, B. C. 



1 . 

2 . 

3. 

4. 



| Statistics for the Summer Institute 1958. | 

The total enrollment for the classes was 88. 

There were 77 schools represented 
There were 56 cities and towns represented. 

There were 13 states and D. C. , - Puerto Rico, and Iraq represented. 



ERiC 
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Instructor: Stanley J. Bezuszka, S. J. , Chairman, Department of Mathematics, B. C. 
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, In-Service Institutes 1958 - 1959 (50 NSF Grants, 72 University Guests, Total 122 ) 

In September, 1958 an in-service program conducted by Boston College under 
the auspices of the National Science Foundation was initiated. The National Science 
Foundation proposal listed the two courses as: 

Course 1. Integrated Algebra and Geometry and Introduction to the Caleulus. 

Course 2 . Introductory Descriptive and Inferential Statistics. 

The objective for Course 1 was quite clear. The course was a revised and 
supplemented version of that presented during 1957 - 1958. The teachers used the text: 

Sets, Operations and Patterns . By this time 3 more chapters had been written (Course 1 
now included Chapters 1 to 9 inclusive.) The text provided the teachers with a usable 
book in modem algebra. Approximately 40 teachers in as many schools began using the 

I 

text in the classroom either as a class text with or without standard material or in study 
clubs or as an extra activity. The list of teachers and schools is given In the Appendix. 

The text was also used in the In-Service Institute as a foundation for unifying selected 
topics in modern algebra, for teacher depth, and for the extension of the concepts of 
modem mathematics. 

The objectives for Course 2 were not as clear as those for Course 1. The 
motivation for the inclusion of Course 2 was based on two facts: 

a. There was no clear cut policy in the various high schools for courses for 
the second semester of the senior year. Many high schools gave a Review 

Mathematics course which was really little more than an attempt to prepare 

the students for the College Board Examinations. 

b. The Commission on Mathematics had prepared an experimental course in 
Introductory Probability and Statistical Inference (The Gray Book) for 
Secondary Schools. This was intended for the senior year of high school. 

It was felt that the Probability and Statistics course was a good start in breaking the 
tradition of the Review Mathematics course in the high r Schools. Moreover, if this 
particular' course had real merit, it would prove an important addition to the high school 
mathematics curriculum. 

Results; 1. We had originally planned to have 25 participants in each of the 

two courses. However, very few teachers applied for Probability 
and Statistics Section. Thus, we had 19 teachers only in the course. 
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Most teachers were overwhelmingly in favor of the Algebra course. 

As a matter of fact, about 6 of the 19 in the Probability and Statis- 
tics class came to the Algebra class on Saturdays. The Probability 
and Statistics course on the whole was not favorably received. The 
less diffi cult part on Sets, etc. was more interestingly presented in 
Sets, Operations and Patterns . The more difficult parts were 
obscure or dull. There had been a similar reaction to the 
Commission’s Text in the Summer Institute of 1958. 

2. We had the Summer Demonstration Class back for one day in 
November. Many of the teachers were impressed with the 
amount of material the students had remembered from the 
previous summer. Only about 3 or 4 of the 1958 summer 
students were attending schools where the material was 
introduced in the classes or study groups In September 1958. 

3. Some of the material for Course 2 of Sets, Operations and Patterns 
was introduced into the discussions of the In-Service Institute. 

jln-Service Institute Program October 1958 - May 1959{ 

Course 1 Mt. - NSF 1. (31 participants - 84 University guests*) 

Integrated- Algebra, Geometry and Introductory Calculus. 

Instructor - Stanley J. -Bezuszka, S. J. , Chairman, Department of Mathematics, 
Boston College. 

Course 2 Mt. - NSF 2 (19 NSF participants - 5 University guests*) 

♦Some of the NSF participants in Course 2 were University Guests in Course 1, 
and some of the NSFp^ticipants in Course i were University guests in Course 2. 
IhtifoduWi&i^i^ ahd ^erentlal Statistics^. / 

Instructor. : Prof. Russell G. Davis, Ph. D. , Director of Educational 
Research, Boston College. 

1 Statistics for the In-Service Institute 1958 - 1959 | 



1 . 

2 . 

0 3 * 

ERiC4. 



The total enrollment for the Institute was ■ 123. 
There were 81 schools represented. 

There ^ere.^0 4Jcltiefa and -towns represented^ 
There were states represented, r 
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1 >, Summer Institute 1959 (41 Grants, 48 University Guests, Total 89) 

The objectives for the Summer Institute were determined on the basis of 

1. the experience with teacher participants in the Summer Workshop (1957), 
In-Service Institute (1957-1958), the Summer Institute (1958), the In-Service 
Institute (1958-1959). 

2. the reports of cooperating teachers who used some of the new material in 
the experimental text of modern mathematics. Sets, Operations and Patterns 
(by Stanley J. Bezusrka, S. J. ) in approximately forty high schools With 
about six hondred ^sinifc. grade students during 1958-1959. 

Teachers in all the above categories confirmed the merits of the original Boston 
College plan to prepare teachers of mathematics for the modern era by 

a. providing a textbook of material in modem mathematics, and 

b. Extending the depth and range of the teachers in mathematical background 
for an effective teaching of the new material and real appreciation of the 
implications of the new trends in mathematics. 

Part (a) above was to be a four year project of the Boston College Mathematics 
Institute. The first year (approximately ninth grade) material was ready In the 
text Sets, Operations and Patterns, Course 1. While the rest of the text material 
was being prepared, the teachers were interested mainly in Part (b), viz. an 
adequate training in the concepts and material of modern mathematics for effective 
teaching in the classroom. 

The Summer Institute programmed courses around the text: Sets, Operations and 
Patterns which would a. develop in detail some of the concepts outlined in the text 



The popularity of a Demonstration class of students who had completed the eighth grade 
in conjunction with the Algebra course was evident in the Summer Institute of 1958. 




This phase of the program was incorporated into the Summer Institute of 1959 by a 
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supplementary grant from the National Science Foundation. Experience has confirmed 
that next to the actual teaching of modern maiheniatics by a "teacher in a classroom, the 
Demonstration class is the most effective means of resolving some of the teacher’s 
doubts about the effectiveness and teachability of modern mathematics to modern 
students. 

| Summer Institute Program July 6 to A^gw^J.4, 1959 J 

Course 1. Mt. NSF 1 (41 NSF Participants? - 4£ University Gaests. ) 

Concepts of Elementary and Integms^iiate AlgebraTreated from the 
Standpoint of Modern Algebra . 

Instructor : Stanley J. Bezuszka, S. J . , (Sairman 

Department of Mathematics, Soston College- 
Coursed. Mt. NSF 3 (41 NSF Participants -~4W University Guests) 

Introduction to the Basic Concepts and Operations of Symbolic Logie. 

Instructor : Walter Feeney, S. J- , Department of Mathematics, Boston College 

Course s. Mt. NSF 4 (41 NSF participants - 48 University guests). 

Geometric Systems: Fundamentals of Euclidean and Non-Euclidean 
Geometries .: 

Instructor : Prof. Louis O. gattsoff, Ph. D. , Department of Mathematics 

Boston. College. 

Statistics for the Summer Institute 1959 

1. The total enrollment for the Institute was 89 . 

2. There were 83 schools represented. 

3. There were 64 Cities and towns represented. 

4. There were 19 states represented. 

| Academic Year Institute •- September 21, 1959 to June 24, 1960 ] 

I — • — — — - — — — — u*** ^ 

(40 National Science Foundation Sponsored Participants) 

J In 1959^-1960, Boston College conducted an Academic Year Institute for 
40 High School Teachers of Mathematics (Jisnior, Senior High level) which was spon- 
sored by the National Science Fouifdation. The Institute was planned for teachers of 
mathema tics with at least 3 years classroom teachii^ experience and average math- 
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ematical ability but whose 

a. professional background in mathematics was acquired either too long ago, or 

b. trai ning , though recent, did not include courses in the development and modem 
aspects of the various fields of twentieth century mathematics. 

The experience of the previous Boston College Institutes indicated rather conclusively 
that the high school teachers were interested primarily in 

modern mathematics courses which could becc.-::S- an integral part of the high 
school curriculum without a drastic change in the school teaching personnel or 
undue pressure on the administrative structure of the school system; 

2. modern mathematics courses which would increase and develop the professional 
competence of the teacher not only for direct teaching in the classroom but also 
for the direction of the superior students in private study, extra-curricular 
projects, guidance and future careers in mathematics; 

3. modern mathematics courses which would be suitable for the teaching of 
modem physics courses, since many teachers were responsible for both subjects, 
either formally in class or informally in 'discussions with students. 

The two main mathematical structures studied in the high schools are Algebra and 
Geometry. The Academic Year Institute course program was selected to provide material 
and training in both these fields. 

Academic Year Institute Program Septe mber 1959 to June 1960 | 

Semester 1 Course 1 Mt. 215-NSF Elementary and Intermediate Algebra Treat ed^ 

from the Standpoint and Methodology of Modern Algebra . 

Instructor ; Stanley J. Bezuszka 1 , S.J., Chairman 

Department of Mathematics, Boston College 
Course 2 Mt. 257-NSF Geometric Systems; Elements of Euclidean and 
Non-Euclidean Geometries . 

Instructor; Lorenzo Calabi, Associate Professor 

Department of Mathematics, Boston College 

Course 3 Mt. 289-NSF Introduction to the Concepts and Operations of 
Mathematical (Symbolic) Logic 

Instructor : Walter Feeney, S. J. , Assistant Professor 

" v Department of Mathematics, Boston College 
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Course 4 Mt. 295-NSF Fundamentals of Functional Analysis and Analytic 
Geometry . 

Instructor ; Mrs. Jacqueline L. Criscenti, Assistant Professor, 
Department of Mathematics , Boston College 
Mt. 231-NSF Elements of Functions of a Real Variable. 

Instructor: Stanley J. Bezuszka, S.J. 

Mt. 235-NSF Elements of Junctions of a Complex Variable ., 
Instructor: Mrs. Jacqueline Criscenti 

Mt 131-141-NSF Vector Analysis and Linear Algebra 
Instructor : Stanley J. Bezuszka, S.J. 

Mt. 151-NSF Introduction to Probability Theory . 

Instructor : Lorenzo Calabi 

Mt. 243-NSF Applications of Modern Mathematics to the Concepts 
and Methodology of Modern Physics . 

Instructor : Stanley J. Bezuszka, S. J. 

Mt. 152-NSF Probability and Statistical Inference 
Instructor: Lorenzo Calabi 

The first semester work centered on Sets, Operations and Patterns. The Geometry and 
Symbolic Logic treated in greater detail the topics outlined and discussed in Sets, Operations 
and Patterns. The Mathematical Analysis course provided a gradual but rigorous introduct- 
ion to analysis (in the second semester). 

The second semester work was planned on the assumption that the first semester courses 
would prepare the teachers to do rigorous work in analysis. In general, the Real and 
Complex Analysis gave the teachers a great deal of trouble. This may be due to the fact 
that not many of the teachers expected to work in the Calculus when they returned to their 
schools ( and so the motivation for the courses was not ideal). It also was difficult for the 
teachers to grasp the need and significance of mathematical rigor in proqfs and 
procedures. 

The Vector Analysis and Linear Algebra was to provide a foundation for the applications 
of mathematics to physics (the summer course). Since the Vector Analysis relied on 
the foundation course in the Real Variable, the teachers who had trouble with the Analysis 



Semester 2 Course 1 
Course 2 
Course 3 
Course 4 
Summer Course 1 

Course 2 



also had trouble with the Vector Analysis. Moreover, some of the illustrations based 
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on sLumply physical situations indicated (hat the teachers were not suffiei ^siy faiuiiliar 
with the terminology or the problems of physics to follow the course wit* profit. 
Further simplification of the analysis courses will be necessary to giv Cie teacfhers 
the f ull benefit of rigorous mathematical thinking. 

The probability and statistics courses were somewhat of a compromise. Although 
these courses were neither too popular nor successful in previous itestottefcs, it was 



felt that perhaps teachers doing full time study and taking the probability ^theory prior 
to statistics would eventually find these courses interesting and even adaptable for the 
hi gh school students. The teachers have found the probability course ulth rtext: Finite 
Mathematical Structures, Kemeny, Mirkil, Snell and Thompson, interesting but some- 
what difficult. The statistics course and the applications to physics course were given 
during the month of June. ThoSTs teachers who received the 30 graduate credits named 
above, .provided they possessed the necessary pre-requisites, and who satisfied the other 
requirements were eligible to receive the Non— research Master of Arts' Ljegrets in 
Mathematics. 



1 Statistics for the Academic Year Institute 1959-1960 | 

1. The total enrollment for the Institute was 40. 

2. There were 40 schools represented. 

3. There were 39 cities and towns represented. 

4. There were 19_ states and the District of Columbia represented. 



In— Service Institute — October 3 , 1959 — May 28, 1960 



O 
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(60 NSF Participants - 72 University Guests( some of these only 

visited the class occasionally)) 

The In-Service Institute for 1959 - 1960 was a continuation of the In-Service Program 
of 1958 - 1959 in Sets, Operations and Patterns . Originally, the plan was to give the 
teacher participants material for Course 2, Parti of. Sets, Operations and Patterns. 

This plan was slightly modified. Experience with the above text in the cooperating schools 
showed that more* material should be included in Course 1. A part 3 for Course 1 was 
written which included material on fractions, decimals, ratio, proportion, fete, and a 
continuation of some of the geometric concepts presented in Part 2 of 'Course 1. 
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Practically all of the participants had previously had formal classes at summer 
or in-service institutes at Boston College in Bets, Operatio ns and Patterns, Course 1, 

Parts 1,2. A few teachers who had worked on the material privately and had progressed 
sufficiently to follow Part 3 of Course 1 were admitted to the In-Service Institute. 

A Demonstration class of students was also an integral part of the present 
Institute. Only students who had participated in a previous Demonstration class in 
Sets, Operations and Patterns, Course 1 Parts 1,2 or who had the course formally in 
one of the cooperating schools were considered for active participation in the class. 

During the year, several students - who had heard about the class were admitted as auditors. 
There was a total of approximately fifty students in the Demonstration class. 

1 In-Service Institute Program October 3, 1959 to May 28, 196qTJ 

Course 1 Mt NSF 5 Intermediate Algebra I nte grated with Plane and. Analytic 
Geometry 

Instructor ; Stanley J. Bezuszka, S. J. , Chairman 
. Department of Mathematics, Boston College. 

Statistics for the In-Service Institute 1959 - 1960 j 

1. The total enrollment for the Institute was 132 . 

2. There were 93^ schools represented. 

3. There, were 51' dities and towns xepresfented. 

4. There were states represented. 

j Summer Institute - June 27 to August 57~1960 j 

(59 NSF Participants, 32 Tuition Students -/ some of these were from the Academic Year 
Institute of 1959-1960 who were making up pre-requisites for their degrees and others 
were eligible high school teachers of mathematics who later received partial stipends 
from the NS F/ and 17 University (Quests.) 

During the summer of 1960, Boston College conducted a Summer Institute in two 
sequences for junior and senior high school teachers of mathematics. These teachers, 
in order to qualiiy, should have had at least 3 years of teaching experience and should 
have been of average mathematical ability. Some of the participants who were to be 
chosen for the Institute had attended previous Boston College Institutes (or at least some 
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institute at another university). These were the people who would comprise the Sequence 
2. As in the preceding nstitutes, both equences were built around the specially 
prepared high school text. Sets. Operations and Patterns,., The main objectives of the 
six week Institute were to provide the teacher with the major concepts of modem mathe- 
matics and a text on modem mathematics which could immediately be used in a classroom 

situation. 

| gntrimer Institute Program June 27 to August 5, 196(K] 

SEQUENCE 1. 

Course 1. Mt. -NSF 1 (43 NSF participants, 19 Tuitions, 7 University Guests) 

Concepts of Elementary and intermediate Algebra -Treated from the aandpoint 
of Modem Algebra 

Instructor: Stanley J. Bezuszka, S. J. , Chairman 

Department of Mathematics* Boston College 
A Demonstration class of 7th and 8th grade students was a formal part of 
this course. 

Course 2. Mt. -NSF6 (59 NSF Participants, 23 Tuitions, 15 University Guests) 
Introductory Modem Algebra 

Instructor: Professor Louis O. Kattsoff, Ph. D. , Department of 

Mathematics, Boston College. 

This course was common to both siequences. 

Course 3 . Mt. -NSF 3 (43 NSF participants, 19 Tuitions, 7 University Guests) 

The Basic Concepts and Operations of Symbolic Xogic. 

Instructor: Walter Feeney, S. J. , Department of Mathematics 

Boston College. 

SEQUENCE 2. 

Course 1 . Mt. -NSF 5 (16 NSF Participants, 5 Tuitions, 10 University Guests) 

intermediate Algebra with Elements of Plane and Anal ytic Geometry. 
Instructor: Stanley J. Bezuszka, S. J. , Chairman 

Department of Mathematics, Boston College 

Course 2 . Same as the above Course 2 

Course 3. Mt. -NSF 7 (16 NSF Participants, 7 Tuitions, 10 University Quests) 

Elements of Mathematical Analysis. 
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Instructor: Joseph A. Sullivan, Ph. D. , Department of Mathematics 

Boston College 

| Statistics for the Summer Institute 19 6o| 

1. The total enrollment for the Institute was 108. 

2. There were 101 schools represented. 

3. There were 84 cities and towns represented. 

4. There were 23 states represented. In addition there were participants from 
Austria, Jamaica (B.W. I.), Bermuda, Puerto Rico, and the District of Columbia. 




(42 NSF Participants, 1 Tuition Student) 

During the school year 1960-1961, Boston College under a Grant from the National 
Science Fo unda tion sponsored its second Academic Year Institute for high school teachers 
of mathematics. The Institute was prepared for teachers with at least two years of 
teaching experience and average mathematical ability who needed training in the teaching 
of and background in the various aspects and concepts of the modem mathematics. The 
main purpose of the Institute was to retrain the older teachers whose experience was 
far removed from the modem mathematics and to initiate the younger teachers whose 
academic work did not include courses in modem mathematics. 

The course program for 1960 — 1961 was similar to that of 1959 — 1960. (cf. p. 13 of 
this Report) The courses were designed to supplement and give background to the 
concepts in the text. Sets, Operations and Patterns^ They were planned to give the 
high school teacher a thorough andsolid foundation in the fields of algebra, geometry 
and analysis. ' -• 

| Academic Year Institute Program September I960 to June 1961 [ 

Semester 1 Course 1 Mt. 215-NSF Elementary and Intermediate Algebra Treated 

from the Standpoint and M ethodology of Modem Algebra . 
Instructor: Stanley J. Bezuszka, S. J. , Chairman 

Department of Mathematics, Boston College. 

Course 2. Mt. 233-NSF Modem Algebra I. 
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Instructor : Louis O. Kattsoff, Ph. D. > Professor 

Department of Mathematics, Boston College. 
Course 3 . Mt. 289-NSF Introduction to the Concepts and Operation^ 
of Mathe matical (Symb olic) Logic 

Instructor : Walter Feeney, S. J. , Assistant Professor, 

Department of Mathematics, Boston College. 
Course 4. Mt. 295- NSF Fundamentals of Functional Analysis and 
Analytic Geometry . 

Instructor : Jacqueline L.Criscenti, Assistant Professor, 

Department of Mathematics, Boston College. 
Semester 2 Course 1. Mt. 231 -NS F Elements of Functions of a Real Variable. 

Instructor; Stanley J. Bezuszka, S. J. 

Course 2 . Mt. 234-NSF Modem Algebra n. 

Instructor.: Louis Kattsoff 

Course 3. Mt. 235-NSF Elements of Functions of a Complex Variable. 

Instructor : Jacqueline L. Criscenti 

Course 4 . Mt. (131-14DNSF Vector Analysis and Linear Algebra 
instructor: Stanley J. Bezuszka, S* J. 

Summer C ourse 1. Mt. - 152~NSF Probability and Statistical Inference/ 

\ Instructor: Gerald G. Bilodeau, Ph. D. , Assistant Professor 

Department of Mathematics, Boston. College. 
Course 2 Mt. 243 r-NSF Applications of- Modern Mathematics to the 

Concepts and Methodology of Modern Physics. " » 

. Instructor : Stanley J. Bezuszka, S. J. . 

j Statistics for the Academic Year Institute I960 - 1961 | 

1. The total enrollment for the Institute was 43. 

2. There were 43 schools represented: • 

3. There were 43 cities and towns represented. 

4. There were 19 states and the Philippines represented. 
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, | In-Service Institute - September 24, 1960 to May 27, 1961 1 



(60 NSF Participants, 3 Tuition Students, 40 University Guests-^' 
(some of these only visited the class occasionally) ). 

The In-Service Institute 1960 - ’361 continued the work of the In-Service Institutes 
of 1958-1959, and 1959-1960, i. e. the course in this particular Institute consisted of the 



to determine which topics were to be covered and in what way they could be most 
effectively incorporated in the text. The members of the Demonstration class were 
students who had participated in earlier in-service or summer institutes. The format 
of the Institute was similar to that of the l959— 1960 Institute. The Demonstration 
ciass was conducted for one hour with the junior and senior high school mathematics 
teachers observing the lesson. Then for two hours a formal and more concentrated 
lecture on the same material was given to the teachers.. The teacher participants in 
the course for the most part had attended one or two of the preceding In-Service Institutes. 

• A few new teachers were accepted but were required to make up the work of the earlier 
Institutes privately. In addition to the formal lectures given to the teachers, there were 
classes in which visiting lecturers were invited to speak on related topics in modem 
mathematics and classes in which the cooperating teachers (those teaching Sets, Operations 
Anri “Patterns in their own schools! gave reports. 

[ In-Service Institute Program September 24, 1960 to May 27, 1961 | 

Course 1 . Mt. -NSF 8 Intermediate Algebra Integrated with Plane and Analytic 



new material that was to be part of the text. Sets. Operations and Patterns. A. 
Demonstration class was a necessary part of the Institute program since it was used 



Instructor 




Department of Mathematics, Boston uollege. 



| Statistics for the In-Service Institute 1960 - 1961 I 

1. The total enrollment for the Institute was 103. 

2. There were 81 schools represented. 

3. There were 48 cities and towns represented. 
There were 3 states represented. 
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. 1 Cooperative Unit Study Program fCUSP 11 September 5. i960 - September 1 962^ 



(106 NSF Participants, 40 Participating compliments of the University, 
446 Participating on an individual basis. ) 

The Cooperative Unit Study Program, inaugurated during the academic year 
1960 - 1961, is an experimental program conducted as an Extension Course. The program 
is primarily a correspondence course for those outside of the normal visitation range of 



Boston College, and a combination of correspondence course and direct supervision by 
visitation of the Boston College Cooperative Unit Study Program Staff in the case of 
reasonably local participants. This Institute course was especially developed to help 



the following types of teachers of mathematics: 



1. those whose age hinders them from attending formal institutes 

2. those who are capable of independent study 

3. 'those whose background in mathematics is weak 

4. those who have yet to be accepted at regular institutes. 

The purpose of the program is to give as many teachers as possible some contact with 
contemporary mathematics. The course content consists of a set of 45 Units in modern 
mathematics (i. e. "these Units: cover topics on the Natural numbers, sets, relations, 
number systems, modulos, math structure, proof", logic,, etc. ) Each; Unit (except the 
last 5 supplementary Units) comprises the following sections; 

1. the history of the concept or method to be developed 

2. the text portion on the particular concept or method 

3. ...‘ examples and illustrations of the. text material 

4. a summary of the history and the text 

5. a problem section on the text for the participants. 

In addition to those persons involved in the CUSP Program under National Science Found- 
ation auspices there: were many studying the program on a private basis. Included among 
these were some school systems which used the units to retrain their mathematics teachers 
in a school-sponsored in-service program. The program in this trial run took two years 
to complete since the material was being developed and devised on a week to week basis. 

| Statistics on the Cooperative Unit Study Program September 1960-September 1962 ( 




The total enrollment for the Institute was 592. 
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2. There were 415 schools represented. 

3. There were 300 cities and towns represented. 

4^ There were 39 states represented as well as D. C. , Caroline Islands, 

Puerto Rico, Bermuda and Canada. 

| Deductive Operations Programming Experiment I (DOPE) 1960 - 1961 | 

This program, which was put into operation during the summer of i960 by funds 
from the University and from the National Science Foundation, sponsored the construction 
of a logic machine designed to drill students in deductive reasoning. The machine or DOPE 
as it is called is so devised as to solve 160 categorical syllogisms. By the use of an IBM 
punch card system, DOPE can be instructed to give syllogistic conclusions together with 
their Euler Circle solution and to point out errors in reasoning. . The machine's main value 
is as an aid to student drill thus allowing more class time for other concepts of logic which 
are sometimes neglected. Plans for perfecting DOPE are now in progress. One immediate 

change which win be effected will be the shrinking of DOPE to desk model size. 

, Summer Institute - June 26 to August 4, 1961 

90 $^. ; i(® 5 USF participants,, 40 : Tuition: Students K and 38 University Guests) 

The 1961 Summer Institute in Mathematics consisted of two sequences for teachers of 
mathematics, grades 7 - 12. The teachers awarded National Science Foundation grants were 
mathematics teachers with at least three years of teaching experience. They were average 
in ability and the majority of teachers in the beginning sequence had had little or no 
experience with the modern mathematics. The participants in the- second sequence had 
attended a previous Boston College Institute or Institutes. The principal objectives for the 
Institute as a whole were to 

1. furnish the teacher with fundamental courses- in jalgebra, geometry, 
and analysis which would strengthen and increase his naathematical 

■ background. / . f--. \ . v. ; 

2. provide the teacher with and instruct him directly from material 
which could be used as a classroom text. 
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| Summer Institute Program June 26 to August 4, 1961 | 

SEQUENCE 1. 

Course 1. Mt. -NSF 1. (43 NSF Participants, 26 Tuitions, 38 University Guests) 



Course 2. 


Concents of Elementary and Intermediate AletebraTreated from the 
standDOint of Modern Algebra. 

Instructor: Stanley J. Bezuszka, S. J. , Chairman 

Department of Mathematics, Boston College. 

This cl^ss used a demonstration group of 40 seventh and eighth grade 
students as part of the course work. 

Mt. -NSF 6, (43 NSF I&rticipants, 28 Tuitions, 38 University Guests) 

Introductory Modern Algebra 

Instructor: Gerald G. Bilodeau, Assistant Professor 

Department of Mathematics, Boston College. 


Course 3. 


Mt-NSF 3 143 NSF Participants, 26 Tuitions, 19 University Guests) 

The Basic Concepts and Operations of Symbolic Logic 
Instructor: Louis O. Kattsoff, Professor 



Department of Mathematics , Boston College. 

SEQUENCE || 

Course 1. Mt. NSF- 3 (22 NSF Participants, 4 Tuitions, 2 University Guests) 



Course 2. 


Intermediate Algebra with Elements of Plane and Analytic Geometry 
Instructor: Margaret J. Kenney, Instructor, Department of Mathematics 

Boston College. 

Mt-NSF 9 (22 NSF Participants, 2 Tuitions, 2 University Guests) 

Modem Algebra H 

Instructor: Jacqueline Criscenti, Assistant Professor, Department of 

Mathematics, Boston College. 


Course 3. 


Mt-NSF 7 (22 NSF Participants , 1 Tuition, 1 University Guest) 

Elements of Mathematical Analysis 

Instructor: Joseph A. Sullivan, Professor, Department of Mathematics, 

Boston: College. 
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| Statistics for the Summer Institute 196Tf 

1. The total enrollment for the Institute was 148. 

2. There were 127 schools represented. 

3. There were 108 cities and towns represented by the schools. 

4. There were 21 states represented. In addition there were participants from 
Argentina, the District of Columbia, Jamaica, Nova Scotia, Puerto Rico and 
Quebec. 



. | Academic Year Institute - September 18, 1961 to June- 22. 1962 [ 



(41 NSF Participants, 1 Tuition Student) 

Under the auspices of the National Science Troian elation during T961-19f62, Boston 
College conducted an Academic Year Institute imMathematicss. The Institute was 
planned for * junior 'and senior high school teachers of matheimaiics whose: professional 
background in mathematics,, whe then* light or exte?o.sive,, was acquired some time ago. 
Specifically, it was planned for those teachers yrfith relatively little or no acquaintance : 
with contemporary mathematics. The major objectives were 

a) to acquaint selected teachers with the proposed changes in the junior and 
senior high school mathematics curriculum. 

b) to provide teachers with the knowledge of the mathematical material in the 
revised curriculum and the necessary background to understand and implement 
these changes. In addition, it was hoped that the mathematical background 
acquired in the Institute would enable the teacher to continue his study of 
mathematics in subsequent courses or- by private; study, 

c) to provide a knowledge of physics Using the concepts of contemporary 
mathematics since many teachers teach mathematics and physics concurrently. 

| Academic Year Institute Program - September 1961 to June 1962. 1 

Semester 1. Course 1 . Mt 215-NSF Elementary and Intermediate Algdbra Treated 

from the Standpoint and M ethodology of Modern Algebra 
Instructor; Stanley J. Bezus zka, S. J. , Chairman, 

Department of Mathematics, Boston. College. 

Course 2. Mt 216-NSF Advanced Algebra from the Standpoint and 
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Course 3. 



Course 4. 



Semester 2. Course 1 . 

Course 2 

Course 3 . 

Course 4. 

Summer. Course 1. 

Course 2. 



Methodology of Modem Algebra , 

Instructor ; Stanley J. Bezuszka, S.J. 5 

Mt. 289-NSF Introduction to the Concepts and Operation of 

Symbolic (Mathematical) Logic 

Instructor; Walter Feeney, S. J. , Assistant Professor 

Department of Mathematics, Boston College. 

Mt. 295-NSF Fundamentals of Mathematical Analysis and 
Analytic Geometry 

Instructor; Jacqueline L. Criscenti, Assistant Professor 
Departmemt of Mathematics, Boston College. 

Mt. 141-NSF Vector Analysis 
instructor; Stanley J. Bezuszka, S.J. 

Mt. 231-NSF Elements of the Real Variable (with select ed 
topics from the Complex Variable! . 

Instructor ; Jacqueline Criscenti 
Mt. 233-NSF Modem Algebra 

Instructor; Louis O. Kattsoff, Assistant Professor 

Department of Mathematics, Boston College. 
Mt. 243 -NSF Applications of Modem Mathematics 
to Modem Physics, Part 1 . 

Instructor; Stanley J. Bezuszka, S.J. 

Mt. 152-NSF Probability and Statistical Inference 
Instructor; Gerald G. Bilodeau, Assistant Professoz 
Department of Mathematics, Boston. College. 

Mt. 244 -NSF Applications of Modern Mathematics to Modem 
Physics, Part 2. 

Instructor; Stanley J. Bezuszka, S. J. 
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| Statistics for the Academic Year Institute 1961-1962 { 

1. The total enrollment for the Institute was 42. 

2. There were 40 schools represented (one was a T. V . teacher and the tuition 
s tu de n t was a recent graduate who had no teaching experience. ) 



